Microvessel hematocrit: measurement and implications for capillary oxygen transport.
Microvascular preparations of the hamster cheek pouch and cremaster muscle were used to establish the relationship among three measures of red cell distribution: 1) the systemic hematocrit defined as the volume percentage of red cells sampled from a toe clip; 2) the tube hematocrit defined as the instantaneous volume fraction of red cells in a microvessel segment of measured length and diameter; and 3) the discharge hematocrit defined as the volume percentage of red cells that flowed into micropipettes inserted into microvessels. The results show the tube hematocrit is low and highly variable in the presence of a nearly constant systemic hematocrit. The discharge hematocrit, in contrast, consistently approximated systemic values in blood taken from arterioles or venules with diameters of 6-98 micron. Indeed, the mean ratio of the discharge to the systemic hematocrit did not differ from unity (P greater than 0.25). The observed similarity between the discharge and systemic hematocrit indicates that red cells are distributed uniformly across capillary networks. Differences between the absolute value and variance of the tube hematocrit compared with the discharge hematocrit imply that the anatomical volume of a microvessel can differ from the volume available to cells and plasma within a microvessel. Thus moment-to-moment variation in the tube hematocrit or capillary red cell spacing may be indicative of a change in the effective capillary flow cross section and not solely on the inflow hematocrit.